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Remarks/Arguments: 

With this amendment, the applicant amends claims 1, 7, 13, and 16. Claims 1-7, 9, and 
11-22 are pending. 

I. Summary of the Invention 

As discussed in the applicant's previous response, the present invention is directed to 
regenerating a sulfur-poisoned catalyst in an exhaust gas aftertreatment system that does not 
include NO x trap. The catalyst is a PGM catalyst responsible for oxidation of carbon monoxide 
to carbon dioxide and of hydrocarbons in the exhaust gas to carbon dioxide and steam (water). 
Over time, sulfur binds with active oxidation sites on the catalyst of the system. If left 
unchecked, this binding of sulfur would reduce the overall oxidation activity of the catalyst and 
efficiency of the system. To counteract the poisoning effect of sulfur, the present invention 
modulates the air/fuel ratio (X) in pulses to 0.95 or richer to provide a series of peak 
enrichments of from 250 milliseconds to 5 seconds in duration for an aggregate time of from 10 
seconds to 10 minutes to regenerate the catalyst in the system. In this manner, the system of 
the present invention can run a desulfation routine after a pre-determined time or distance 
driven (see Examples 1 and 2, for example) or "a-little-and-often" scheme in order to maintain 
catalyst function as desired. 

Independent claims 1 and 16 have been amended so that the bodies of the claims 
specify that the exhaust gas aftertreatment system does not include a NO x trap. Similarly, 
independent method claims 7 and 13 have been amended to recite, in the body of the claims, 
that the system, through which exhaust gas is passed, includes the catalyst but not a NO x trap. 
Thus, the independent claims contain the limitation of not having an exhaust NCX trap . 

II. Discussion of Hepburn et al. 

Hepburn et al. is directed to a method and apparatus for desulfating a NO x trap (see the 
patent title, background art and summary of the invention). The method includes modulating 
the amplitude of the air/fuel ratio to create a substantial temperature increase in a lean NO x 
trap, positioned downstream of a three-way catalyst (TWC). Col. 1, lines 39-43. 
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Hepburn teaches that pipes in the exhaust system transfer exhaust gases to a 
conventional three-way catalytic converter. The converter contains catalytic material that 
chemically alters the exhaust gas to generate a catalyzed exhaust gas. Col. 2, lines 10-15. 
These chemical alterations are discussed at col. 2, lines, 44 and 45 where Hepburn et al. 
teaches that 0 2 , HC and CO breakthrough occurs in the TWC. Downstream of the TWC is a NO x 
trap for trapping nitric oxide contained in the exhaust gas exiting the converter. Col. 2, lines 
18-20. If the fuel of the engine exhaust system contains sulfur, sulfur tends to deposit on the 
trap and reduce the trapping efficiency of the NO x trap. Col. 2, lines 64-66. 

To purge the trap of sulfur, the trap must be heated to approximately 650°C and 
requires 3 to 10 minutes at that temperature. Col. 3, lines 1-3. Purging takes place at 
conditions other than lean air/fuel ratios and after purging, the electronic engine controller 
usually returns to the lean mode of operation. Col. 3, lines 5-7. 

III. The Office Action 

The Office Action rejects claims 1-3, 6-9, 11-17, and 20-22 under 35 U.S.C. § 103(a) as 
unpatentable over Hepburn et al. (U.S. 5,794,788). Specifically, in support of the obviousness 
rejection, the Office Action states the following, repeated in part below, and also and takes 
Official Notice of certain facts. 

. . . Hepburn discloses an engine combustion management means 
and an exhaust gas aftertreatment system, which system 
comprising a catalyst liable to be poisoned by sulfur to cause 
significant degradation for catalyst performance, which engine is 
fueled, at least intermittently by a fuel containing such levels of 
sulfur as to cause poisoning of the catalyst, . . . (See col. 3, lines 
1-2, 45-54, col. 4, lines 57-66). 

The Office Action states at page 3, "Hepburn discloses all the claimed limitations as discussed 
in claims 1 and 16." The applicant respectfully disagrees. 

As discussed above, the present invention is directed to regenerating a sulfur-poisoned 
catalyst in a gas aftertreatment system. In contrast, Hepburn et al. is directed to regenerating 
a NOv trap and is replete with teachings and disclosures describing sulfur-poisoning of a NO x 
trap (Col. 1, lines 23-32; Col. 2, line 63 through Col. 4, line 7). Quite simply, the present 
invention and Hepburn et al. are directed to different subject matter. As a result, Hepburn et 
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al. does not attempt to solve the same problem as the applicant, namely regenerating a sulfur- 
poisoned catalyst . 

Moreover, claims 1, 7, 13 and 16 have been amended to more clearly recite that the 
method and system do not include a NO x trap. A reference directed to regenerating a NO x trap 
(Hepburn et al.) cannot make obvious the claimed invention which specifically claims an 
exhaust gas after-treatment system without a NOy trap . 

With this Response, the applicant traverses the Official Notice of specific facts set forth in 
the Office Action. M.P.E.P. § 2144.03 states that if Official Notice is taken, the basis for such 
reasoning must be set forth explicitly. The Examiner must provide specific factual findings 
predicated on sound technical and scientific reasoning to support the conclusion of common 
knowledge. In this regard, the applicant submits that a conventional three-way catalyst does 
not oxidize NO x . In addition, specific knowledge of the prior art must always be supported by 
citation to some reference work recognized as standard in the pertinent art. The applicants 
therefore request support for the statement regarding the catalyst in Hepburn et al., if the 
rejection is maintained. Also if the rejection is maintained, the applicant requests that the 
Examiner provide specific factual findings predicated on sound technical and scientific reasoning 
to support the conclusion of common knowledge regarding the amount of unwanted sulfur in 
diesel fuel. 

IV. Conclusion 

The applicant submits that the Office Action rejection of the pending claims are obvious 
in view of Hepburn et al. is in error. Hepburn et al. fails to disclose an exhaust system without 
a NO x trap. Bearing in mind that Hepburn et al. is directed to regenerating a sulfur-poisoned 
NO x trap and the present invention specifically claims a non-NO x trap system, the applicant 
submits that Hepburn et al. does not render the claimed invention obvious. 
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For the foregoing reasons, the applicant respectfully requests reconsideration of the 
pending Office Action rejections. If the Examiner feels that an interview would advance 
prosecution of this application, that the Examiner is invited to call the applicant's undersigned 
representatives. 



CMB/lrb/mc 

Dated: July 15, 2004 

P.O. Box 980 

Valley Forge, PA 19482-0980 
(610) 407-0700 



The Commissioner for Patents is hereby I hereby certify that this correspondence is being deposited 

authorized to charge payment to Deposit with the United States Postal Service as first class mail, 
Account No. 18-0350 of any fees associated with sufficient postage, in an envelope addressed to: Mail 
with this communication. Stop Amendment, Commissioner for Patents, P.O. Box 

1450, Alexandria, VA 22313-1450 on: 

July 15,2004 / 



Respectfully submitted, 




Christopher R. Lewis, Reg. No. 36,201 
Christian M. Bauer, Reg. No. 51,443 
Attorneys for Applicant 




Christopher R. Lewis 
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